In situ phosphorylation of tyrosine hydroxylase in chromaffin cells: Localization to soluble compartments.
The present studies investigated the subcellular distribution of acetylcholine's effects upon the phosphorylation of tyrosine hydroxylase in isolated purified bovine adrenal chromaffin cells. After labeling the intact chromaffin cells with (32)P(i), over 90% of the [(32)P]tyrosine hydroxylase was found in soluble fractions. Stimulation of the cells with acetylcholine, the natural secretagogue of chromaffin cells, increased the phosphorylation of tyrosine hydroxylase and over 90% of the increase was associated with soluble tyrosine hydroxylase. Homogenates and subcellular fractions from chromaffin cells were also prepared and phosphorylated in vitro in an attempt to optimize detection of tyrosine hydroxylase phosphorylation. In chromaffin cell homogenates, both 8-bromo-cyclic AMP and calcium increased (32)P incorporation into tyrosine hydroxylase, and again over 90% of the increase was observed in soluble fractions. In the particulate fraction, phosphorylation of a band which comigrated with tyrosine hydroxylase in electrophoresis was occasionally detected but only with very long autoradiographic exposures. Tyrosine hydroxylase enzymatic activity in the isolated purified chromaffin cells was also found to be associated predominantly (approx 90%) with soluble fractions. In contrast, a large portion (40-50%) of the tyrosine hydroxylase activity from crude bovine adrenal medullae was associated with the particulate fraction. The data indicate that although tyrosine hydroxylase (and possibly kinases) can associate with particulate fractions when isolated from crude bovine adrenal medullae, the enzyme is predominantly soluble when isolated from the isolated cells. Further, the effects of acetylcholine on the isolated chromaffin cells are predominantly associated with this soluble tyrosine hydroxylase and its attendant kinases.